A patient is described who became poikilothermic following surgery for removal of a craniopharyngioma. Episodes of disturbed behaviour, neurological abnormilities, pancytopenia and deranged liver function could be correlated with episodes of more profound hypothermia on a background of a chronically lowered core temperature. The association of pancytopenia and neuropsychiatric disturbances with hypothermia is discussed with reference to reported cases of periodic spontaneous hypothermia.
Introduction
Since the hypothalamus plays a central role in thermoregulation, abnormalities of thermoregulation should be expected in patients with tumours within or encroaching on the hypothalamus. However, in clinical practice emphasis is placed on the secondary effect of these tumours on pituitary hormone secretion and disordered thermoregulation rarely causes major difficulties in patient management. Nevertheless, it has been shown that even mild cold stress can have a detrimental effect on the performance of normal subjects on a number of tests of cognitive ability, including arithmetic, verbal memory and speed of reasoning.1'3 These studies were all performed on subjects who had only a small reduction of body temperature. There are no current reports on the performance of subjects who have a inore marked reduction of body temperature.
We therefore wish to report a patient in whom persistent hypothermia has resulted in repeated admissions to hospital with unusual neurological, psychiatric and haematological abnormalities occurring on a background of chronic impairment of cognitive function, and the preventative strategies which were developed to overcome this problem.
Case report A 40 year old man presented in June 1985 with a 15 year history of bifrontal headaches and decreasing visual acuity. On clinical examination, bilateral optic atrophy and bitemporal field defects were present and radiological examination showed a craniopharyngioma.
At surgery, which was performed through a right frontal bone flap, the tumour was observed immediately medial to the right olfactory nerve, and was causing displacement of both optic nerves. Highly refractile yellow fluid was drained from the cystic portion of the tumour, and calcification was noted in the solid areas which were removed.' The anterior and right lateral portions of the capsule were also removed. Traction on the superior and left lateral portions of the capsule induced bradycardia and were therefore left in situ. No vessels were ligated in the course of the operation and there was no surgical interference with the overlying temporal cortex.
Shortly afterwards he was noted to be mildly mentally obtunded and forgetful. A post-operative computed tomographic (CT) scan revealed no new pathology. Pituitary function testing revealed a normal cortisol response to an insulin stress test but deficiency of thyroid stimulating hormone (TSH) and gonadotrophin secretion. Replacement therapy achieved only marginal symptomatic improvement. Pre-operatively his temperature was 36-37°C and in the first post-operative week was recorded at 35.5-36.50C.
In January 1986 he presented with a month's history of increasing apathy, lethargy and dizziness, followed by a week's history of florid hallucinations and aggressive disruptive behaviour. Time (minutes) Figure 2 Response of the pulse and oral temperature of patient and control when exposed to cold and heat stress (0---0, control; *---0, patient). memory (logical memory and paired associate learning).
To overcome these problems, levels of home heating have been increased. Both the patient and his family have been trained to recognize early signs of thermal stress and the patient has been taught to recognize potentially dangerous situations and to react appropriately.
Discussion
This patient demonstrates many interesting features; firstly, poikilothermia has only rarely been described in man;4 secondly, reports on performance of patients with hypothermia as low as 32.5°C have not previously been described, and thirdly, it is stated that the liver is only rarely involved in hypothermia (hepatocellular degeneration has been reported in accidental hypothermia); the elevated AST usually being derived from muscle. 5 In a review of 60 patients who died of hypothalamic tumours,6 18 had some defect of thermoregulation recorded before death: 7 had pyrexia, 7 had 'defective regulation', presumably a tendency to hypothermia, 3 showed pulse/temperature dissociation and one was poikilothermic. Chronic persistent hypothermia, in which the core temperature is persistently reduced, has been reported in elderly subjects, patients with hypothalamic disease, tetraplegia, extensive dermatological disease and recently as a late sequel to head injury.7 Patients gradually become obtunded with eventual development of confusion, hallucinations, slurred speech, ataxia, rigidity, depressed reflexes, bradycardia and pancytopenia.8'9 Although chronically hypothermic, the above patient's hospital admissions occurred during episodes of more profound hypothermia. These were similar in their presentation, particularly the neuropsychiatric disturbances, to reported cases of type II periodic spontaneous hypothermia,10 rather than chronic persistent hypothermia. In type II periodic spontaneous hypothermia, sudden inexplicable falls in temperature occur, persisting for several days or weeks, and are accompanied by bizarre psychiatric behaviour and a variety of abnormal neurological signs such as flapping tre-mor and spastic upper limbs. Pancytopenia and slow-wave abnormalities on the electroencephalogram are also seen.10"11 The pattern of disturbed neurological function suggests that these episodes are due to changes in core temperature (from mild, 35-320C, to moderate, 32-280C, hypothermia), and not to co-existing structural brain damage. The rapid appearance in our patient of certain of these features during immersion in a warm bath would support this view. It has been suggested that the hallucinations, induced by the cold, are due to disturbances in cerebral 5-hydroxy-tryptamine."
From the practical point of view, recognition of the above associations is essential for developing preventive strategies, ensuring an equable thermal environment, and for reducing the number of investigations to which such patients may be subjected when they present with a complex pattern of psychiatric, neurological, haematological and hepatic abnormalities. The impairment of cognitive function as body temperature falls is an additional complicating factor which needs to be remembered when considering the long term management of such patients.
